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Abstract 



An Examination of the Effect of Incentives on the Cost, Schedule 
and Safety Performance of Construction Contracts 



by 



James David Oliver, M.S.E. 

The University of Texas at Austin, 1998 
Supervisor: John D. Borcherding 



The research conducted in this report consists of an in depth examination 
of the effect of incentives on the cost, schedule and safety of construction 
contracts. The data for this study was obtained from two surveys conducted by 
the Construction Industry Institute in 1997 and 1998. This data-base includes 
over 400 projects from 100 different companies. Projects are examined based on 
cost, schedule and safety factors which are calculated and than compared for 
projects with positive incentives, negative incentives, both positive and negative 
incentives and no incentives. 
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Chapter 1 



Introduction 



Motivation 

This thesis is an attempt to quantify the benefits or lack of benefits that 
incentives introduce into the area of construction contracting. Historically the 
owner of a project will use incentives in order to promote attention and efficiency 
to an entire project or to a particular aspect of a project. 

The types of incentives fall into two primary categories, negative and 
positive incentives. The negative incentive is often categorized by some form of 
penalty that is applied to the contract for failure to meet specified goals. This 
form of incentive is commonly used in those situations where enforcement of the 
contract completion date is of particular importance. In these situations the 
contract will employ a liquidated damages clause as typically seen in fixed price 
contracts. Conversely, positive incentives offer some form of consideration for 
exceeding specified goals. The use of this type of incentive to control costs in a 
cost reimbursable-type contract is common throughout construction contracting. 

Objectives 

This report will analyze the effect of incentives on project data collected 
by the Construction Industry Institute (CII). Projects with and without incentives 
will be compared based on cost, schedule and safety performance. 
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An initial assumption of the effect of negative incentives is necessary to 
begin the investigation. It can be theorized that negative incentives would 
produce an awareness of certain contract goals and thus would encourage 
contractors to meet whatever minimum requirement is necessary to ensure that no 
negative impact is realized. Consequently, the principal motivation of the 
contractor is not to improve upon the contractual requirements. Rather the 
contractor's motivation is simply meeting the minimum requirements that are 
commonly set at normal industry standards. Because an owner must provide 
realistic goals to avoid accusations of "Impossibility of Performance" and 
henceforth costly legal battles, minimum requirements can not be expected to be 
overly rigid. Therefore, only a minimum improvement over the normal industry 
standards may be specified. As a result, the potential improvement that can be 
specified by the owner is limited. On these assumptions, the first hypothesis that 
will be proposed is "Projects with negative incentives have slightly better cost, 
schedule, and safety performance then projects with no incentives." 

A hypothesis about the effect of positive incentives must also be 
developed. A positive incentive is based on a minimum standard with some type 
of additional consideration for significant improvement upon that minimum 
standard. In such a scenario an owner is able to specify that the minimum 
standard be set at normal industry expectations. Likewise an owner can then 
expect that the contractor will be motivated to improve upon this standard by 
using innovation and ingenuity in order to achieve the incentive and maximize 
profit. In this case the owner avoids the potential liability of lawsuits while still 
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achieving above average results. Based on these assumptions, it can be expected 
that the motivation to exceed the minimum requirement is greater than that of 
negative incentives. Consequently, the second hypothesis proposed is "Projects 
with positive incentives have better cost, schedule and safety performance than 
projects with no incentives or projects with only negative incentives." 

The use of incentives where both positive and negative incentives are used 
in a contract is not unusual. A hypothesis about the effect of both positive and 
negative incentives must also be developed. Theorizing from previous 
assumptions used to propose the first two hypothesis leads to the third hypothesis, 
namely that "Projects with both positive and negative incentives have much better 
cost, schedule and safety performance than projects with no incentives or projects 
with only positive or negative incentives." 

The use of incentives for multiple purposes, namely the use of cost, 
schedule and safety incentives on the same project also occurs. However, an 
analysis of contracts that use incentives for multiple purposes can provide 
inaccurate or skewed results. A contractor, in attempting to achieve one incentive 
can negatively impact on other incentives. An example of this is a contract that is 
heavily loaded with schedule incentives but also has safety incentives. To 
illustrate, to meet the schedule incentives and maximize profit, the contractor 
undertakes working overtime and long workweeks. This type of scheduling could 
easily produce results that show that the safety incentives produced no benefit or 
actually produced a negative benefit. Thus results from these mixed incentive 
contracts must be examined closely and in context with other factors related to the 
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project. This study will make no attempt to analyze these mixed incentive 
contracts. Only an examination of the effect of incentives on the primary purpose 
will be done. For example, cost incentives will be examined solely on their effect 
on the cost performance of the project. This methodology of analysis will also be 
applied to schedule and safety incentives. 
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Chapter 2 



Literature Review/Previous Research 



Background 

In this chapter, a review of significant literature and previous research 
related to the principles, foundation and use of incentives in construction 
contracting is presented. Given that literature discussing incentives in 
construction contracts is not abundant, this chapter provides background 
information that assists in understanding the subject of incentives by linking 
together major concepts. 

Construction project data such as that gathered by CII has not been 
available before this time. The difficulty in obtaining financial data due to 
concerns from contractors regarding competitive advantages has been the primary 
stumbling block. The CII data used in this study includes over 400 projects 
obtained from approximately 100 companies. Because of the potential negative 
impact the results of this study could have upon the competitive capability of the 
companies involved, no company names or company comparisons have been used 
in this analysis. 

Most discussion of incentives revolves around the issue of how to use 
incentives with an accepted premise that incentives are effective. This then leads 
to the question of whether incentives are effective, and if so, whether benefits can 
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be quantified. And finally, what types of incentives are best? These are some of 
the issues that will be the focus of this analysis. 

Previous attempts to analyze incentives have been based on a total cost 
evaluation of the contract with little attention given to specific factors that 
describe the "health" of a construction contract. A contract can superficially 
appear to be successful in that it meets an incentive clause, yet suffer serious 
deficiencies in other areas. A look at factors that describe cost growth or project 
safety may show that even though the contractor was successful in meeting a 
schedule incentive, the overall project suffered in other key areas. 

History of Incentive Contracting 

The history of incentives in construction contracts most likely started in 
the Stone Age. Some ambitious Neanderthal probably contracted to build a 
primitive dwelling with a scheduled completion date before the first winter storm. 
The incentive being that he would get a knock on the head (from his mate, no 
less!) if he failed to complete the contract by the proscribed event. 

In all seriousness, the incentive contract has been around in some form or 
another for a long time. The military used an incentive contract with the Wright 
Brothers to construct the first military airplane in 1908. This performance 
incentive included a provision for a target speed of 40 mph with a target price of 
$25,000. Also included in the contract was a provision calling for a sliding scale 
of payments based on the actual airspeed of the plane. This contract had a very 
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steep incentive price of $15,000 if the minimum airspeed of 36 mph was obtained 
and a price of $35,000 for the maximum airspeed of 44 mph. 1 

While the contract entered in between the Wright Brothers and the 
military shows that incentive contracts are not a recent phenomenon, incentive 
contract use increased after World War H 

The employment of incentive contracts on a formalized basis can be found 
in the aircraft industry after World War II. After the war the incentive contract 
became the practice in follow-on production situations where the dollar value of 
contracts was large, the configuration of the aircraft was constantly changing and 
companies were often financially incapable of taking large risks. In this situation 
work was normally begun on a letter contract or a delayed target incentive 
contract with the target price being established after a substantial amount of work 
under the contract had been completed. In this industry, the contractors had cost 
accounting systems where lot costs were collected and used for pricing purposes; 
and where the learning curve technique was available to estimate future costs. As 
a result, the use of the incentive contract was in a situation where the aircraft was 
already designed, previous articles had been manufactured, unusually accurate 
cost information was available, good pricing techniques were present and the 
contractor had incurred a substantial amount of experience on the job. The 
incentive contracts that resulted were normally performed without substantial 
variation from the negotiated targets. 2 



1 Nash p. 3 

2 Nash p. 4 
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Recent history of incentive contracting has been quite different from that 
of many years ago. Present incentive contracts cover a group of products much 
more diverse than in the past. The work in incentive contracts today is forward 
priced, without the benefit of having started and completed a large amount of the 
project. These factors make understanding incentives complex and the actual 
effect of the incentive problematic . 3 



Construction Contracts 

A construction contract can be defined as "[a] contract under which one 
party promises to furnish services and materials to build a structure or to improve 
real property for another who promises to pay for the work performed ." 4 Since 
construction contracts are typically drafted by the owner of the project and then 
competitively bid, it is not surprising that the terms of the contract tend to favor 
the owner. The contractor usually has no say in the terms other than to refuse to 
bid on the work, an option not favored by most contractors. 

The construction contract is made up of three critical elements: scope of 
work, schedule and price. In a construction contract these three elements are 
normally described in a large document called the contract documents. The 
contract documents in turn has five primary elements. These five elements are the 
Agreement between the Owner and Contractor, General Conditions, Special 
Conditions (Supplementary Conditions), Drawings and Specifications . 5 

3 Nash p. 4 

4 Frein p. 48 

5 Hapke p. 25-26 
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The Agreement between Owner and Contractor includes references to the 
owner, contractor and designer along with mailing and business addresses. 
Frequently there will be a listing of articles setting forth the contract documents 
applicable to the project; a brief description of the project; dates for 
commencement and completion; contract price; and other relevant miscellaneous 
provisions. 

The General Conditions is a list of ground rules by which the owner, 
designer and contractor will abide by during the actual construction. Items 
contained here include information concerning the status and authority of the 
designer, owner, contractor and subcontractors; the circumstances under which 
work may be performed by the owner; rules concerning progress, completion and 
delays, progress and final payments; insurance, and other miscellaneous 
provisions. 

Special conditions (Supplementary Conditions) are more project specific 
than General Conditions. The purpose of special conditions is to address 
variations unique to individual projects, requirements of individual owners and 
variations in specific legal requirements. Special conditions will frequently cover 
the same topics as do the General Conditions, only in greater detail. 

Fourth, drawings consist of scale and/or schematic drawings depicting the 
various features of the project which are best described graphically. Drawings are 
numbered and divided according to the specific elements of the project and the 
various trades. 
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Finally, the specification element is a detailed numerical and word 
description of the work that sets the standard for the quality and quantity of the 
detailed elements that comprise the entire project. The Construction 
Specifications Institute (CSI) has developed an industry standard specification 
system that has sixteen major divisions. Each division deals with a particular 
trade of work and describes in detail how that work is to be accomplished. 

Types of Construction Contracts 

Essentially there are two types of contracts: fixed-price and cost 
reimbursable. The difference between these two contracts is the allocation of risk 
and the contractor's fee structure . 6 

Incentive contracts take many forms, with the actual incentive relying 
heavily upon the type of contract being used by the owner. Thus, it is easy to see 
that an owner that offers a cost reimbursable contract for bid would seriously 
consider offering an incentive to control costs, so that the owner established 
financial goals for the project are met. One may argue that almost every contract 
is a type of incentive contract with the incentive being to make a profit. The firm 
fixed price contract, which has long been considered the favored contractual form, 
is the ultimate incentive contract. The incentive being that the contractor accepts 
the full responsibility for all cost overruns. The only difference between the 
incentive contract and the firm fixed price contract is that in the use of the 



6 Workman p. 16 
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incentive contract, the contractor takes a smaller share of the total cost 
responsibility . 7 

Other types of contracts encourage different forms of incentives. To 
illustrate, almost any contract could have an incentive to encourage safety and 
reduce reportable accidents. The construction industry is inherently a dangerous 
occupation, and in fact, construction trades traditionally have higher rates of on- 
the-job accidents then other industries. As a result, workman's compensation and 
liability insurance for contractors and owners has been at a premium. Contractors 
who do not promote on-the-job safety quickly find themselves paying outrageous 
rates for insurance, reducing their ability to competitively bid for future projects. 
High accident rates have also been known to cause negative public reaction and 
can impact the positive public image that most owners and contractors find 
essential. As a result, safety incentives on all types of contracts have become 
standard among construction industry leaders. 

In recent- y e a r s r s chedule incentives have seen a rise in their application in 
order to meet the demand for new product lines. The fast-track effort to get a 
product to market from initial conception includes a substantial time for 
construction of manufacturing facilities. Consequently, positive incentives for on 
time or early completion and negative incentives for late completion have become 
popular. 

The number of incentives offered by an owner is limited only by the 
imagination of the contracting officer. Incentives can be given for quality. 



7 Nash p. 3 
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